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(57) Abstract 



The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
electrodes in order to create an electrical arc between the electrodes located in one or more wells or between electrodes located in rwo adjacent 
wells. 



(57)Pe*cp«T 



npennoxen cnoco6 pa3pa6oTxn He<t>Tera30Bbix MecTopoxaeHww n 
yBe^nnHeHun cTeneHi/i wsBJieneHUfl Hetfem u ra3a, comacHo xoTopoMy b 
CKBaxMHax, npo6ypeHHwx Ha MecTopo*AeHuui, pa3MeiaaioT 3/iexTpoflbi, 
repMeTH3npy»oT hx naxepaMW u noaaioT x 3/ierrpoAaM nepeMeHHbii/i, nocTcmHHbirt 
i/i/w nMny/TbCHbiOi tox Bbicoxoro HartpqaceHum, OT/inHax)tuni7icfl TeM, hto 
CKBaxuHbi repMeTn3npyoT naxepaMH Ha ypoBHe xpoB/in n/iacTOB, h noc/ie no^ani/i 
3/iexTpnHecxoro Toxa pery/inpyioT napaMeipw Toxa n HanpaxeHHfl n/nnn B3autMHoe 
pacno/ioxeHne 3/iexTpoA08 a/i« o6ecneseHnq B03HHXHOBeHWfl 3/iexTpwHecxoi* nyrw 
Meacay 3/iexTpojQaMu. pa3MemeHHWMn b, no MeHbLuew Mepe, oahow cxBaxuHe n/in 
Me*ay s/iexTpoaaMi/i nByx coceflHwx cxBaxuH. 
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Cnoco6 pa3pa6oTKM He<t>Tera30Bwx Mecropox/ieHwrt 
5 m yBe^MMeHUfl crreneHM n3BJieseHMfl He^Tn \a ra3a 

H3o6peTeHne othocmtca k o6/iacTn ropHow npoMuiujieHHocTw, a hmbhho, 
10 k cnoco6aM pa3pa6oTKM n yBemnenm cTeneHu M3B/ieMeHMfl no/ie3Hwx 
ncKonaeMbix H3 3eMHbix neap u, b nepayio osepenb, He<J>m n ra3a. 

npeHLUeCTBVtQLLLMM VGQBeHb TeXHlilfl/1 

H3BecTHbi cnoco6w pa3pa6o*nai yBe/inneHnfl cTeneHi* uaajieHeHUH HecfeTw 

15 u ra3a na n/iacTOB NiecTopoxjaeHufi c noMouibio nojaann b nnacTw ropflMert boaw 
win neperpeToro napa nr\* noBwtueHnq BHyTpun/iacTOBoro nae/ieHnq m 
TeMnepaTypw, mto noBbiwaeT npuTOK He<t>™ \a ra3a k CKBaxuHaM, npo6ypeHHbiM 
Ha nnacT. Taiaie cnoco6w AB/iaioTCfl secbMa TpynoeMKHMw n no3Bo/iaioT 
yBe/inHMTb CTeneHb n3B/ieHeHn« He0Tw \a ra3a TOiibico Ha 10-20%, hto mmeic* 

20 HenocTaTOHHbiM. 

HanGonee 6/im3kwm aHajioroM npennaraeMoro w3o6peTeHUfl «B/i«eTca 
3/ieinpoTepMWMecittifi cnoco6 xio6biMn He<(>Tn f BiaiioMaiowutf 6ypeHne Ha 
MecTopOKASHnn cKBaxMH, pa3MeweHue s hhx a/ieiapoiiOB, repMemaaunio 
cKBaxnH naKepawn n no/iasy k 3/ieiopoAaM 3/ieiapuMecicoro TOKa (cm. naTeHT 

25 CLUA No 2795279, 1957r.). ripn npoxoxneHUH sJieicrpwHecKoro too nepe3 
npony<TMBHwi?i ruiacrr nponcxoxuiT pa3orpes rviacTa c noc/ieayiomuM 
TepMnneocMM pa3/ioxeHueM roponux BeiuecTB c o6pa30BaHneM KOKCOBoro 
ocTanca. O/iHaKo stot cnoco6 Taoce He o6ecn€HnsaeT nocraTOMHoe yBe/iwneHue 
deneHM u38/ie4eHUfl He<t>™, ra3a n jipyrux no/ie3Hwx uciconaeMwx U3 ruiacTOB. 

30 PaocDbiTvie n3o6peTeHum 

3anaHeti, Ha peiueHi/ie KOTopo* HanpaB/ieno nacToamee u3o6peTeHue. 
as/iae-rca nosbiujeHne 3<t><t>eicrwBH0c™ pa3pa6oTKn He<t>Tera30Bwx 
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MecTopoxneMHM 3a cneT 3HasuTe/ibHoro yBe/iuneHMfl cTeneHu n3BJieMeHwa 
He0Tn t ra3a u apyrux no/ie3Hbix nciconaeMbix w3 n/iacTos. 

nocTaB^eHHas 3anasa peweHa b cnoco6e paspaSoTKu He<J>Tera308bix 
MecTopoxxieHMM, KOTopbiM stoitOHaeT b ce6a c/ieayioiuYio noc/ienoBaTe/ibHOCTb 
5 onepaunM. B ocsaxwHax Ha Hec{>Tera3080M MecTopoacaeHun, npo6ypeHHbix no 
nosBbi He<t)TieHocHoro (ra30HOCHoro) rmacTa pa3Mewa»OT SiieicrpoAbi, 3aTeM 
repMeTH3npyiOT cKBaxuHbi c noMouibio u3aecTHbix ycTpoflCTB - naKepoa Ha 
ypoBHe Kpoa^n rmacTOB. n noaaoT Ha 3/ieiapojaw nepeMeHHwi*, nocToaHHbirt 
\aiua uMny/ibCHbitf sneicTpusecKUM tok BbicoKoro HanpaxeHua. 3aTeM 
10 pery/iuipyioT napaMeTpw Be/iHHUHbi to Ka u HanpaxeHua n/u/iu B3anMHoe 
pacno/ioxeHwe s/ieicTpoaoB jana o6ecneseHnq B03HUKH0BeHi*q 3/ieKTpumecKo* 
ayrw Mexjay sneiaponaMn, paaMeweHHUMu b. no MeHbiuefi Mepe. oflHOi* 
CKBaxuHe h/im Mexay sneicrpoxiaMn AByx coceAHwx CKBaxHH. 

B KanecTae a/ieicTpoaoB MoryT 6biTb ncno/ib30BaHbi o6canHbie Tpy6bi 
15 CKBaxnH, npyrne MeTa/i/insecKne KOHCTpyicuMn CKBaxuH (6yposoM ct3b . CTas 
cTanbHbix Tpy6 n npyrne). \aiua cneuna/ibHO pa3MemaeMbie nnq stoui ue/in 
sneKTponpoBonfliuwe KOHCTpyKunn. 

B cnynae, ec/iu Heo6xonuMO yse/inHi/iTb CTeneHb w3B/ieHeHi/m He<$>Tn, ra3a 

TOnbKO U3 OAHOM CKBaXWHU, TO TOK nOAajOT TO/lbKO Ha 3lieiCTpOZlbJ 3T0I4 

20 CKBaxuHw. Pipn 3tom sneiapuMecicyio Ayry uenecoo6pa3HO 3axuraTb 
nocpeiicTBOM pacn/iaB/ieHuq BCTaBKw Mexny snejapo/iaMw \asua pa3BeaeHneM 

K0HT3KT0B 3/ieiCTpOjaOB B 3TOM CKBSXHHe C 0/XH0Bp6M6HHbiM riOBb(UJ6HMeM 

HanpqxeHnfl nonasaeMoro Totca. Ecnn o6pa6oT>ce noasepraeTcq secb nnacT, to 
3/ie<TpnMecKyKD ayry ue/iecoo6pa3Ho 3axwraTb nyTeM npeABapwe/ibHoro 
25 pa3orpesa 3/ieicrponpoBOAHoro c/io* n/iacTa wjih nyTeM npo6oq npoMexyTicos 
uexjiY s/ieicrponaMn AByx coceaHKx cKBaxuiH npn noBbiiueHnn HanpqxeHi/iq Ha 

HUX. 

£a;iee. nocne 3axuraHwq a/iexTpuwecicow nyrw b nepswx aByx coceAHux 
CKBaxuHax HanpflxeHne 3axuraHuq 3neiapuMec»coa jayru MoxeT 6biTb nonaHO Ha 
30 3/ieKTpoAbi. pacno/ioxeHHbie e npyrwx cocenHnx cicsaxHHax MecTopoxaeHnq, n, 
TaKMM o6pa30M, 3axnra»OT 3/ietcTpnMecKne ayrn Mexfly coceAHHMw 
ocsaxuHaMu Ha pa3^nsHwx ysacTicax MecTopoxaennfl. 3aTeM 3/ieKTpnHecKne 
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Ayrw nepeiuemaioT 6 npodpaHCTBe n/iacTOB b Heo6xoAHMOM nopHaxe u 
noc/ieAosaTe/ibHOCTn, an* sero noAaioT HanpqxeHne 3axnraHna Ayr Ha 

3/ieKTpOAW HOBblX COCeAHWX CKB3XHH MeCTOpOXAeHWfl \A OTJOltOMaiOT HanpflXeHUe 

MexAy TeMu cKBaxMHaMn, na kotopwx 3/ieKTpwHecKne ayrn yxe ropenn. 
floc/ieAOBaTenbHOCTb noAK/uoHeHuta HOBbix ocsaxuH k npoueccy ropeHMfi 
3/i 6 KTpunec kwx Ayr b anacTax onpeAe/w»OT /in6o hcxoaa t*3 bo3moxhocth 
paBHOMepHoti o6pa6oTKn umu Bceft n/iowaAu ruiacTOB Ha ashhom 
MecTopoxAeHHu, /iw6o b c/iynaax c/ioxhwx reo/iornnecKnx yc/iOBni* 3a/ieraHUfl 
n/iacTOB MecTopoweHnfl ucxoa* W3 oco6eHHocTei4 3aAeraHHfl n/iacroB. 

BpeMfl BHyTpunjiacTOBoro ropeHnq 3/ietcTpwHecKUX Ayr Ha pa3/iuMHux 

MeCT0P0)KAeHHflX 6yAeT pa3/lWHHWM B 3aBHCHMOCTW OT 0H3HKO-MexaHHMeCKMX, 

sneKrpusecKMx xapaKTepucTMK nnacTOB, cocraBa u bha3 no/ie3Horo 
ncKonaeMoro, HanpflxeHHO-Ae<t>opMwpoBaHHoro coctoahma caMi/ix rmacTos u 
BMetuaiomux nx ropHbix nopoA, reo/iornHecKnx yc/ioBufi 3a/ieraHna n/iacTOB u 
p*Aa Apyrux cfraicropoB. B KaxAOM KOHKpeTHOM c/iynae speMfl ropennfl 
3/1 exTp usee kmx Ayr MexAy coceAHUMn CKBaxHHaMw 8 n/iacTax MecropoxAeHuw 
ydaHaannBaioT 3KcnepnMeHTa/ibHbiM nyTeM c OAHOBpeMeHHWMU 3aMepaMi* 
BHyTpun/iacTOBoro AaB/ieHnq \a TeMneparypw, a Taxxe nyTeM /ia6opaTopHoro \a 
MaTeMaTunecKoro MOAe/inpoBaHnq a3hhoto npouecca b 3aAaHHwx yc/ioBfwx 
A/i* AOCTuxeHMfl MaKcuMa/ibHoro actxfeeiaa u ysennneHUfl creneHu i/i3B/ieHeHna 
no/ie3Hwx ncKonaeMbix n3 n/iacTOB. B Heo6xoAWMux c/iynaax BO3M0XHa 
MHoroicpaTHafl o6pa6oTica n/iacT08 a/ieicTpwHecKHMu AyraMw sepe3 
Heo6xoAMMbie BpeMeHHwe MHTepBanw noc/ie hhtchcubhovi ao6wmm none3Hux 
ncKonaeMwx M3 nnacTOB. HanpMMep, mto6w noAAepxaTb 3aAaHHbie wnu 
Heo6xoAnMwe Aaa/ieHnfl u Teiuneparypbi He0Tn m ra3a b anacTax Ann 
Han6o/iee no/iHOtf nx OTicaMKM W3 MecTopoxAeHH*. 3to oco6eHHO aicrya/ibHo b 
c/iynae ao6wmm M3 anacTos 8*3ko£i HetfcTM urn npn oTKamce ra3a U3 
BAaroHacbtuxeHHux dcsaxHH c hu3kmm anacTOSbiM AaB/ieHueM, Tax icaic ra30Bwe 
CKBaxuHbi B TaKi^x c/iynaax MoryT caM03aAaBAHBaTbCfl boaom, noctynaiowevi *3 
nnacTOB BMede c rasoM. 
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neoeMgHh rtwryp HepTercefl 

CyuiHOCTb n3o6peieHM« noacHaeTcq Ha nepTexax, rue: 
Ha ct>ur. 1 u3o6paxeH pa3p€3 Maccwea ropHbix nopoA. cxeMa 
pacnonoxeHH* naicepoB h 3/ieiapoAOB b ocsaxMHax h npouecc 3axwraHnq 
5 3/ie»crpMMecKOM Ayrw; 

Ha <t>ur. 2 npuBCAeHa cxewa nepeMeweHM* u pa3BopoTa 3/ieKTpMHecKvix 
Ayr b npocTpaHCTBe ruiacia Ha MecTopoxAeHMH no/ie3Hwx uciconaeMbix. 
BaonaHTbi ocvuiecTB/iem/iq M3o6neTfiHbiq 

Ha HecJ)Tera30BOM MecropoxAeHMM (4>nr. 1 ) n/iacx 8 noAaB/iaiomeM 

10 6o^bainHCTBe c/iysaeB MMeeT c/ioxHoe c/ioncToe cTpoeHne h coctoht n3 
ra30HOCHoro onoq 1, He^TenocHoro c/ioq 2, BoaonocHoro c/ioq 3 b nosse 
n/iacTa, oAHoro wnw Hectco/ibionx npoanacTKOB 4, pacno/ioxeHHbix b 
pa3/inMHux cnoqx n/iacTa n, same Bcero, MMeiOiunx 6o/iee Bwcoicyio 
anejcrponpoBOAHOCTb. seM caM rviacT. Ha 4>ur. 1 un<t>poft 5 o6o3HaMeHu 

15 naicepu, kotopwmh cKBaxMHw A u 6 HaaexHo repMeTusMpyicrrcq, HTo6bi 
nepexpwTb Aociyn icnaiopoAa B03Ayxa b rmacr b npouecce ropeHnq 
3/ieicrpuHecKkix Ayr. KpoMe aToro, naKepu c/iyxaT Ana raujeHwq b cKBaxuHe 
3/ieicrpornApaB/inMecKoro yAapa, eoaHwcaioiuero npu pa3xnraHwu Ayrn e 
KaxAow OTAe/ibHoCi CKBaxune. flaicepbi n3B/ieicaiOTcq 1/13 cxBaxwH noc/ie 

20 oKOHnaHua o6pa6oTKM anacTa a/ietcrpMHeoaiMu AyraMM MexAy coceAHUMM 
cKBaxuHaMM. a ao 3Toro c/iyxaT eiae m 3ar/iyujicaMn a/ia Hec^Tn \a ra3a, 
AaB^eHne u TeiwnepaTypa kotopwx noc/ie o6pa6oTicn nnacTOB sneicrpuHecKHMM 
AyraMn pe3*o 803pacTaeT. 

06caAHbie Tpy6u 6 b OTAe/ibHwx c/iysaqx MoryT 6wTb ncnonb3osaHw b 

25 KasecTBe OAHoro M3 a/ierrpoAOB. mto HMeeT MecTo Ha CKBaxuHe A. 
3neirrpMsecicMM tok MoxeT Taicxe noABOAHTbcq k 3/ierrponpoBOAHOMy c/ioio b 
n/iacTe no CTaey H3 MeTa/i/iHMecKHx Tpy6 14, 6ypoBOMy ciaBy nnn APyroMy 
3/ieioponpoBOAHOMy o6opyAOBaHwo cicBaxuH. B CKBaxuHw MoryT 6wTb Taxxe 
ycTaHOB/ieHw cneuna/ibHue 3/ieiapoAbi 7. Ha <J>nr. 1 uvufcpow 8 o6o3HaMeHa 

30 3/ierrpnHecicaq Ayra a CKBaxMHe A MexAy 3/ieinpoAOM v\ o6caAHOrt Tpy6ort a 
icasecTBe Bioporo 3/iempoAa npn ee 3axnraHnw To/ibico b oahom CKBaxuHe A. 
w<t>po\A 9 o6o3HaseHa 3/ieKTpnsecicaq Ayra a npeAe/iax rmacia MexAy AByiuq 
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coceAHHMM CKBaxMHaMH AiiB.a uwcfcpofi 10 - 3/ieKTpusecKan Ayra wexny AsyM* 
3/ieirrpoflaMM 7 To/ibico b oahom cicBaxMHe 6 npn ucno/ib30BaHnn n/iasicoM 
BCTasioi, cooaHHHiomeii 3/ieicrpoAb* 7 a/i* 3axwraHMfl Ayrw. BwcoKOBo/ibTwue 
Ka6e/in 11, nepeAaraiuMe tok Bucoicoro HanpaxeHua Ha aneicTpoAu 7, 

5 nOACOeAHHeHbi K nepeABMXHbIM MHAyKUMOHHWM eMKOCTHM WW MOlUHblM 

KOHAeHcaTopaM, unu HCTOHHwcaw wMnynbCHoro HanpaxeHua 12 A/ia 
Haicon/ieHna 3/ieinpwMecKow 3Heprnu Ha nosepxHOCTu 3eM/w n pa3MemeHHbix, 
nanpuMep, Ha uiaccn aBTOTaranert. B cbojo onepeAb, nepeABwxHue cmkoctm u 
mctomhmkm MMny/ibCHoro HanpaxeHHa coeAHHeHW c nocroaHHOw jinHnew 
10 3/ieioponepeAaM 13 aha nodoaHHoro HaiconneHna v\ noAAepxaHua npouecca 
ropeHi/m s/ieicTpusecKnx Ayr a nnacTe. Ana 3axnraHna v\ noAAepxaHua 
sneiapuMecKnx Ayr b n/iacTe ucnonb3yioT Ta*xe uctomhukh nepeMeHHoro Toica 

npOMblUineHHOM MaCTOTb*! 

Ha <t>nr. 2 noica3aHa nocneAOBaTenbHocTb noAKJUoseHMa hobwx cicsaxnH m 

15 oTiaiiOHeHMfl npeAbiAywwx CKBaxHH, MexAy kotopumm nnacT yxe o6pa6oraH 
areiapMsecKHMM AyraMM, rAe a/ieicrpoAbi dcsaxMH 1 yxe oTKmoseHw ot 
hctomhukob noAasn Toica BwcoKoro HanpaxeHua, 3/ieicTpoAw CKBaxnH 2 
noAKflioHeHbi < ncTOMHUKaM unu ceTvi to Ka BbicoKoro HanpaxeHua u mcxay humh 
ropaT 3/ieiapnMecKne Ayrw bo BHyTpnn/iacTOBOM npocTpaHCTBe, a cwiobwmu 

20 /imhmwmm noKaaaHO pacnpocTpaHenne 3/ieicrpwMecKoro nona. CicBaxuHbi 3 
noAroTos^eHbi Ann 3axi*raHna b hmx aneKTpuMecKwx Ayr m nepeMeweHua hx bo 
BHyTpunnacTOBOM npocipaHCTBe b nanpaaneHWM, y*a3aHHOM cTpenicaMM. B 
c/ioxHwx reonornsecicKx ycnoauax 3a/ieraHwa n/iacroB 3aAaiOT Heo6xoAMMWM 
nopRQOK h noc/ieAOBaTe/ibHOCTb o6pa6o*ncvi rwacioB MecropoxAeHuw 

25 sneicrpuMecicuMM Ayraiwin. 

npeA/iaraeMbifi cnoco6 pa3pa6o-ncw He<t>Tera30Sbix MecTopoxAeHw w 
yaenHMeHwa cieneHu n3BneseHua He<t>TM t ra3a h APyrux no/ie3Hwx MCKonaeMux 
v\3 3eMHbix Hexip npuMeHflioT c/ieAy>oiunM o6pa30M. 

Ha juo6wx MecTopoxAeHMHx MoryT uMeTb MecTO ABa BapuaKra cwv/aum. 

30 HepBaa cuTyauwa - KorAa Ha hobom MecropoxAeHwu nocne 6ypeHua cepnw 
pa3BeAosHbix cKBaxnH Ha rmacT ciaHOBUTca t*3BecTHo, mto Aaa/ieHne HecfeTw win 
ra3a b n/iacTe HeBbicoicoe, m/im mmciot MecTO BWKne He<J>™, Tpe6y«utvie 
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pa3orpeea. win xe MMeoT MecTo BucoKMe MexaHMsecKwe HanpaxeHMq b cba3H 
c 6o/ibwoM My6nHOM 3a^eraHMfl rinacTa, KOTopwe npuBOflflT k 6biCTpoMy 

CMblKaHUJO TpeiilklH M nop B OKO/lOCKBaXMHHOM npOCTpaHCTBe H CHUXeHMIO 

ae6uTa CKBaxHH. B arux c/iysaax npeaflaraeMbifi cnoco6 ncno/ib3yioT nepea 

5 Hasa/iOM 3KcruiyaTaunn HOBoro MecTopoxaeHi/i*. ripuneM Ha pnae ysacTKOB, rae 
ruiacT yxe o6pa6oTaH snerrpuMecici/iMM ayraMM, MoxeT HasuHaTbca 
npoMbiiu^eHHaw ao6b*Ma. a Ha ocrra/ibHbix ysacTicax nnacrra o6pa6onca MoxeT 
npoao/ixaTbca no Mepe SypeHua hobux CKBaxHH Ha n/iacT napan/ie/ibHo c yxe 
pa6oTa»oiuMMM no aofibiMe necfrTw w\v\ ra3a CKBaxuHaMn. 

10 BTopan cnTyaun« - icoraa Ha crapoM MecTopoxaeHnn 3HasuTe/ibHO yna* 

ae6nT cymecTByiowKX n MHTeHcuBHo 3Kcn/iyaTnpyeMbix a npow/iOM CKBaxHH, 
ho vi3BecTHo t sTo 3anacw He<J)Tvi u ra3a euue 3HaHWTe/ibHwe u Heo6xoanMo 
yBernMnTb BHyTpunnacTOBoe aaB/ieHue n TeMnepaTypy a/ia n3B/ieseHnq w3 
Heap ocTasujvtxcn 3anacoe. 

15 B o6eux CHTyauuax cKBaxHHbi, npo6ypeHnwe ao nosBbi n/iacTa 

repMeivi3npyoT naicepaMM 5 Ha ypoBHe kpobjim n/iacTa w npeaBapuTe/ibHO 
pa3Mema»OT b hmx s/ieiapoaw 7. Ec/im Haao 3axenb sjieicrpKMecicyio ayry 
To/ibico b oaho* c»©axMHe 6. to aneicrpoabi 7 coeaMHaioT Mexay co6om 
n/iaBicoM BdaBKoft, paccsMTaHHOM Ha onpeae/ieHHyio Be/innnHy Toica, a 3aTeM Ha 

20 hmx noAaoT tok awcoKoro HanpaxeHMfl u npn noBbiiueHMM HanpaxeHMfl n cn/ibi 
TOKa noc/ie pacruiaaneHM* BcraBicn Mexay 3/ieicrpoaaMM 3axuraeTCfl ayra. Ecm 
Haao 3axenb s/ieicrpMsecicyio ayry Mexay aByMA coceaHMMn cicsaxMHaMM 
MecTopoxaeHUA, to 3/ieiapoabi 7 pa3Meiaa»0T b cnoe anacTa. o6/iaaaioiuero 
HannyMiuevi 3/ieioponpoBoaHOCTbio m o6ecnesi4eaiOT HaaexHwfl KOHTaicr c 3tmm 

25 c/ioeM. B noaaB/iflomeM 6o/ibUJMHCTBe c/iysaes stmm c/ioeM as/weTc* 
8oaoHocHbiM enow, 3a/ieraiomnM a noMBe rmacrra. B tbkom c/iysae s/ieicrpoaw 
7 pa3Meiaa»OT b Boae. aano/iHaomeM cKBaxMHy a CMecM c He<t>Tbio v\ ra30M b 
npocTpaHCTBe ao HMXHero Topua naicepa. He<t>Tb. icaic 6o/iee /lerKMM KOMnoHem- 
cMecu, oicaabiBaeTcfl BBepxy cTo/i6a xwakoctm. a soaa * BHH3y, 

30 ripw noaane Toica Bwcoicoro HanpaxeHMq Ha a/ieiapoau 7 nepea 

coea^HMTe^bHwe BucoicoBO/ibTHwe Ka6e/iM 1 1 ot nepeaBMXHwx mctoshmkob 
MMnynbCHoro Hanp*xeHna m MOtUHbix eMKocTeft 12. b c/iynae 3axnraHnq 
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3/ie»crpMMecK0M ayrn TO/ibico a oahoA CKBaxune 6, nponcxoAUT pacrmaB/ieHue 

BCT3BKH, COeAHHWlOlUeM 3/ieiCTpOAbl 7 U MeXHy HMMH B CKBaXMHe B B03HHKaeT 

3/ieirrpnMecicafl Ayra 10. B ciiysae. Koraa oahmm vt3 3/ieirrpoAOB aB/iaioTcq 
o6caaHbie Tpy6w 6 CKsaxHHu, noone noAasu TOica Bucoicoro HanpqxeHHfl 
s/ieicrpoA 7 otboaht ot o6caAHux Tpy6 6 h pa3pbiaaiOT KOHTaicrbi MexAy 
humh, b pe3y/ibTaTe sero Toxe B03HwcaeT s/ieicTpimecKaH Ayra 8 b 
c kb ax n He A. flpn 3axuraHun sjieJCTpHHecKotf Ayri/i Me^V AByMa coceAHMMM 
CKBaxuHaMM MecTopoxAeHna nosbiiuaiOT HanpaxeHHe Ha 3/ieicrpoAax 7 coceAHux 
CKBaxnH ao Taicofi cTeneHi/i, wto npoucxoAUT npo6ow rtnacTa no cno»o c 

MaKCHMa/lbHOM 3/ieiOpOnpOBOAHOCTblO (BOAOHOCHOMy C/IOIO), KJ1H 

npeABapnTenbHo paaorpesaiOT Han6o/iee 3;ieKTponpoBOAHwtf cjiom n/iacra h npu 
noAAepxaHnn neo6xoAHMoro HanpqxeHwq Toxe 3axuraeTcq 3/ieKTpnHecicaq Ayra 
9 MexAy cKBaxuHaMH A nBc TeMnepaTypotf rma3Mbi b Hefi ao ascwtkob 

TUCflM rpaAyCOB no Ue/lbCVtlO B 3aBWCHM0C™ OT Be/IMMMHW HOMUHa/lbHblX 

tokob. CKopocTb HapacraHi/tq HanpaxeHMfl u MaiccuManbHoe ero 3HaneHne 
3aBncflT ot napaMeTpos 3/ieKTpnMecKort uenn. HeM 6o/ibiue paccToqHue MexAy 
3/ieKTpoAaMn oTAe/ibHbix cKBaxnH, TeM 6o/ibiue 6yAeT MaiccwManbHoe 3HaMeHne 
ycTaHaB/inBanDiuero Ayry HanpqxeHwq. C yBeJiuseHweM AaB/ieHMq 
TeMnepaiypa n/ia3Mbi noBbiujaeTcq. !lpn Toicax ao 10000 A Ayra ropm b 
pacce«HHOM BHAe, a npn 6o/ibiunx Toicax - b cxaTOM Bume. 3/ieicrpwMecKaq Ayra 
flBJiaeTca oahum M3 bhaob pa3pqAa b ra3ax i/mu napax, KOTopwrt 
xapaiaepn3yeTcq 6oiibiiiOM nnoTHocTbo Toica, He6o/ibiunM naAeHneM HanpqxeHi/iq 
b cTBone Ayrn v\ bwcokom TeMnepaTypow. B cb*3m c TeM, hto n\o6an 
3Jie>rrpuMecicaa uenb o6/iaAaeT MHAyicmBHOcTbio m eMKOCTbio, to nyTeM 

BKJItOMeHHq B A3HHyiO Uenb AOnO/lHHTeflbHbJX OTpOMHWX HHAyKTMBHOCTeM M 

eMKOcTeii Ha nosepxHOCTM 3eM/in Ao6uBaiOTcq aanaceHua 3HasnTe/ibHoii 
sneiapoMarHMTHO^ SHeprnw. KOTopaa npn pa3MbncaHnn uenw nepeMeHHoro too 
ocao6oxAaeTcq n nepexoAHT b Termosyio SHeprwio, sacTb ee nepexoAMT a 
APyrue bwaw 3Heprnn, a 803Hi*Kuiaa 3/ieKrpnsecicaq Ayra m oicpyxaiowaq ee 
cpeAa qs/iflioTcq SHepronor/ioTvrre/iqMM. PlosTOMy a OKpyxaoiueii Ayry cpeAe 
nponcxoAUT ucnapeHue xhakom u TBepAort cocTaBJiqtoiunx rviacTa n BMemaioiuktx 
nopoA 3a cpaBHWTe/ibHO He6o/ibiune npoMexyncw speMeHu npw oseHb bwcokom 
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TeMnepaiype. Bee sto hpkboaht k 3HasnTe/ibHOMy noBbiuieHHio 
BHyTpunnacroBoro nasneHwa m eiue 6o/ibiueMy B03pacTaHwo TeMnepaTypu 
ana3Mw b ropqmert Ayre, no3TOMy b rmade ropm Ayrn oseHb Bwcoicoro 
Aas/ieHH* u TeMnepaiyp, KOTopwe nepeMemaiOTCfl bo BHyTpMnnacTOBOM 
npocTpaHCTBe b 3aAaHHOM nop*A*e h noc/ieAOBaTe/ibHOc™, o6pa6aTbiBaa ero Ha 
Bcetf w/in 3anaHHOM Mac™ rviomaAM MecTopoxAeHua, hto npwBOAHT k pe3K0My 
n3NieHeHMio Hanp?CKeHHo-Ae4)opMMpoBaHHoro w xeMnepaiypHoro cocTOBHua 
n/iacTa none3Horo MCKonaeMoro u BMemaioiuMx ero nopoA. H3MeHqercfl 
cwcTeMa TpemnH w nop. noaB/iaioTcfl nycTOTw u CBo6oAHwe npodpaHCTBa b 
rmacTe 3a cseT KcnapenHfl TBepAwx v\ xuakmx 4>a3, mto nocjie raiueHuq Ayr 
npwBeAeT k eme OAHOMy nepepacnpeAeneHwo nanpqxeHwii ot ropHoro 
AaB^eHnq h sto Toxe no/ioxyrre/ibHO cicaxeTcq Ha yBe/iMMeHwn npwoica Hec(>Tu 
n ra3a b CKBaxHHbi. BwicocTb Hec|>™ b 3HaMHTe/ibHort deneHu 6yAeT CHuxeHa, 
BbixxeHw CMOfiflHbie u napa4>HHOBbie cocTaanaiouuie He<t>Tn b nopax u 
TpetUMHax. 

O6pa60TKa He<t>Tera30HocHoro rwacTa 3/ieicrpnMecKHMn AyraMn b 
npeAe/iax MecropoxAeHUfl MOxeT 6wib npupaBHeHa c tomkh 3peHi/m cHHxeHna 
ropHoro AaB/ieHua k noA3eMHotf oTpa6oT*e 3aiunTHoro onacia Ha yro/ibHux 
MecTopoxAeHMflx, KorAa c paaoM pacnonoxeHHoro nnacrra cHUMajoTca 
HanpaxeHMfl ot ropHoro AaB/ieHMa m o6/ierMaeTCfl ero Aera3auna. Ho, xpoMe 
3Toro. b npeAnaraeMOM cnoco6e npucyTCTByeT eme ue/iww p$m 3HasMTeJibHbix 
npenMyiuecTB. 

B more, nocne o6pa6oTKM Hec|)Tera30HocHoro n/iacia MecTopoxAeHMfl 
3/ieKTpMMecKMMi/t Ayraiww pe3ico B03paciaeT cieneHb usaneseHutq K3 Hero 
He$Tu m ra3a, kto no3BO/meT B03poAHTb k npoMbiuineHHOtf aKcrmyaTaunn 
Aaxe A3BH0 OTpa6oTaHHwe MecTopoxAeHi/m npi/i Ha/insnw e hhx eme He 
M3B/)eseHHbix sanacos HecfcTw u ra3a u npu6/iH3HTbCfl k, npaicrwMecKM, 
no/iHOMy w3B/ieMeHi/iio stvix sanacoB U3 MecTopoxAeHM* icaic cTapux, Taic m 
hobux, raic icaic o6pa6oncy rviacTOB MecTopoxAeHwrt s/ieicrpuHecKHMn Ayraiwi 
moxho ocyiuecTB/iflTb MHoroicpaTHo sepe3 Heo6xoAUMue BpeMeHHue nHTepsa/iw. 

TaKUM o6pa30M, npeAnoxeHHww cnoco6 no3BormeT nojiyMUTb 

3HaMHTe/lbHblM SKOHOMMMeCKMM 3<fc<t>eKT npn erO UCI"IO/lb30B3HHH m qB<naeTCfl 



t 
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3KO/iornMecicn mhctwm cnoco6oM. Ero moxho ycneiuHO ncno/ib3oeaTb nr\* 
nofl3eMHO^ ra3wct)Micaunn yro/ibHbix anacTOB, hto 3HaMHTe/ibH0 noawcMT 
cTeneHb M3BJieicaeMoc™ yr/ia H3 3eMHbix Heap, no380/inT 3HasnTe/ibHO 
yMeHbtuMTb 3arp«3HeHne oicpyxaiomeii cpeAw apeAHUMi* oTxoAaMM ropHOrt 

5 npoMbim/ieHHocTM (oTBa/iaMn nopoAu, oTKasaHHbiMH noA3eMHUMn BonaMU M3 
CKsaxnH n ropHbix Bwpa6oTOK c BbicoKMM coAepxaHweM cepw m Apyrux 
BpexiHbix npuMecew. nonaAaowwx b BOAoeMu) n y/iysujMTb 3K0/iornio 
TeppnTopuM, Ha KOTopwx 3a/ieraoT no/ie3Hbie wciconaeMbie. C noMoiub»o 3Toro 
cnoco6a moxho Taxxe yHUHTOXMTb noA3eMHue aaxopoHeHua h Morn/ibHwcn c 

10 OTxoaaMH speflHbix paAnoaKTMBHbix \a xMMMMecKMx B€tu6CTB, cxwraa \a ncnapaa 
mx noA 3eM/iew b n/ia3Me 3/ieiapnsecKvtx Ayr 6e3 AocTyna toic/iopoAa 
B03Ayxa. h npen«TCTBy« t TeM caMWM, mx pacnpocrrpaHeHwio noA3eMHbiMH BoaaMM 
b Apyrne rwiecTa. ripeA/iaraeMbiM cnoco6oM moxho Ao6nrbca BwrmaB/ieHi/m b 
noA3eMHwe Bbipa6o*ncw M3 pyAHbix xwi. Te/i u /ihh3 MeTannoB, HanpuMep. 

15 TaKnx KaK3o/ioTo t cepe6po u Apyrux, o6/iaAaiowux oseHb bwcokom 
3/ieiaponpoBOAHOCTbio. 
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1 

2 OOPMy/IA W306PETEHUfl 

3 

4 

5 1. Cnoco6 pa3pa6oTKn He4)Tera30Bwx MecTopoxaeHHM v\ yeennMeHkiR 

6 deneHM n3B/ieseHufl He 0th h raaa, cor/iacHO KOTopoMy b cxBaxuHax, 

7 npo6ypeHHbix Ha MecTopoxaeHWH. pa3MemaiOT 3/ieicrpoabi. repMeTH3npy»0T uix 

8 naKepaMH h noaaiOT k s/iexrpoaaM nepeMeHHWrt, nocToflHHbirt hjiw 

9 HMny/ibCHbiw tok BbicoKoro HanpflxeHnq. oT/iMsaiomMMCfl TeM, mto 

10 cKsaxuHbi repNieTW3npyioT naxepaMt* Ha ypoBHe kpgb/im nnacTOB, u noc/ie 

1 1 noaasM a/iexTpwMecxoro Toxa perynwpyioT napaMeTpw Toica m HanpaxeHua n/nnn 

12 B3anMHoe pacno/ioxeHne 3/ieicrpoaoB nr\* o6ecneMeHwa B03HwcH0BeHnq 

13 s/ieicrpuMecxotf ayrw Mexay 3/ieiopoaaMn, pa3MeweHHbiMw b. no MeHbiueft 

14 Mepe, oahom cxBaxwHe min Mexay 3/iexTpoaaMU aByx coceaHMx cxBaxwH. 
15 

16 2. Cnoco6 no n. 1,oT/iusaiotuntfcfl TeM, mto sflexrpHMecxue ayrw 

17 3axnraioT nocpeacTBOM pacnnas/ieHHfl BCTaBKM Mexay 3/ieiapoaaMM wnw 

18 pa3seaeHneM xoHTaxros 3/ieiopoaoB b oaHort cxBaxMHe, win nyTeM npo6ofl 

19 npoMexyncoB Mexny 3/iexTpoaaMu aByx coceaHnx cxsaxwH npw nosbnueHun 

20 HanpnxeHMfl Ha hhx. 
21 

22 3. Cnoco6 non.1,OT/)MManmMRcfl TeM, hto sneiapMsecioie ayrw 

23 3axwraioT Mexay a/ieicrpoaaMM b Hecxo/iwcwx napax cxBaxwH MecTopoxaeHwa 

24 h b Heo6xoanMow noc/ieaosaTe/ibHocTw MeHflioT napu cxBaxwH, Mexay kotopumm 

25 3axnraiOT s/ieinpMHecicwe ayrw bo BHyTpwnnacTOBOM npocTpaHCTBe. 
26 

27 4. Cnoco6 non.1,OT/iMsaiomnMCfl TeM, hto npw Heo6xoawMOCTw 

28 noaaepxaHMfl 3aaaHHWx Be/iwMMH BHyTpwnnacTOBoro aas/ieHWfl n TeMnepaTypw 

29 He<t>Tw w ra3a, npouecc o6pa6oTicw ruiacToa 3/ieinpMHecKWMM ayraMM noBTopaxDT 

30 MHoroxpaTHO sepe3 Heo6xoanMwe BpeMeHHwe wHTepBaau. 
31 
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